IT Is KNOWN that physiological dead space (Vr~ PHys) and dead space/tidal volume ratio (VD/VT) increase when anaesthesia is induced 1,2 while a further increase occurs when ventilation is controlled 1,3 or end-expiratory pressure added, 4 A recent publication 5 shows that added oxygen increases the aIveolar compartment dead space. Other studies ",r have shown that premedieation with atropine, scopolamine or morphine also will change dead space. The present paper reports the effects on dead space of an increase in inspired oxygen after combinations of narcotics and belladonna drugs.
METHODS
The studies were performed on 15 patients, varying in age from 30 to 64 years, undergoing operations for coronary artery vein bypass grafts and for aortic or mitral valve replacement. These patients were selected because the sampling lines were inserted for monitoring purposes prior to induction of anaesthesia. Measurements were made 24 hours pre-operatlvely, and on the day of operation 60 minutes after intramuscular premedication with morphine 0.15 mg/kg and either scopolamine 0.4--0.6 mg or atropine 0.6 mg, or else meperidine 1.5 mg/kg with atropine 0.6 rag.
End-tidal and mixed expired gas samples were obtained using a Rahn-Otis endtidal sampler, 15 lit-re rubber bags and a Beckman micro-catheter sample pump. Analysis was continuous using a Beckman CO~ analyzer and a Beckman Oxygen Analyzer, connected in series. Precalibration of these meters was done prior to each set of measurements using gases pre-calibrated by the Scholander method. Tidal volumes and respiratory rates were measured using a Collins 9 litre spirometer and compared to values obtained with a Wright respirometer and a precalibrated rotameter.
The first set of measurements was done on supine patients breathing room air after the end-tidal PCO~ had been constant for 10-15 minutes. The patients were then given 100 per cent oxygen and another set of measurements was done 10 to 15 minutes later. Arterial blood sarnples were taken preoperatively via radial artery puncture using heparinized glass syringes. The same protocol was repeated when arterial and superior vena eaval blood samples were taken one hour after premedieation. End-tidal and mixed expired gases were sampled from the endtidal sampler and the baffled rubber bag.
Blood gas tensions and pH were measured with a Radiometer pH/blood gas monitor and microelectrode unit at 37 degrees Centigrade. Calibration of this apparatus was made before and after each set of determinations. Corrections to body temperature were made where necessary, Dead space/tidal volume ratios were calculated using the Riley s modification of the Bohr equation substituting arterial Peo2 for "ideal" alveolar Pco2. All statistical evaluations were based on the "student t-test" (paired two-tail t-tests). Tables I, II After premedication there was a significant increase in V~)/V~ on 100 per cent oxygen and VD Pnvs increased. The Vz/VT ratios were comparable in magnitude before and after premeditation. Carbon dioxide output (~" COs) decreased with premedieation while arterial carbon dioxide tensions (PaCO,,) were normal in the premedicated patient and significantly decreased in them preoperatively, Large tidal volumes (VT) were the rule in this study. and large tidal volumes, The increase in V~ Pin's and VD/VT seen with the changes in inspired oxygen from 20.95 per cent to 100 per cent parallel those found when oxygen concentration is increased during anaesthesia ~ or in normal unanaesthetized individuals. 9 VD/Vr ratios were not significantly altered by the addition of premedication. Since atropine and scopolamine are likely to change ventilation-perfusion ratios secondary to the changes in airway resistance and anatomical dead space which they cause, e.7 one would also expect significant physiological dead space changes. However, the decrease in tidal volumes after premedieation exhibited in this study could counteract any effect of the premedication on bronchiolar length and diameter. This corresponds to Stephen's 1~ findings using combined scopolamine and secobarbital premeditation where addition of the secobarbital resulted in a decreased tidal volume and decreased dead space. The large tidal volumes did result in large values for VD Pnrs as suggested by Askrog. 11 Premedication moderatdy decreased the tidal volumes and carbon dioxide excretion thus resulting in smaller absolute values of V, PHYs. These results re-emphasize that consideration of the VD/VT ratio, as advocated recently by Nunn, TM is the most practical approach to evaluation of dead space and tidal volume changes,
RESULTS

Analysis of the results shown in
DISCUSSION
Changes in dead space (VD PHYs) and dead space/tidal volume ratios (VD/VT) in this study were a function of inspired oxygen concentration, premedieation
The mechanism of increase in dead space when breathing 100 per cent oxygen probably involves an increase in alveolar dead space? Sykes ~ has recently suggested redistribution of pulmonary blood flow due to relaxation of vascular tone or reduction in cardiac output are likely factors, The resultant redistribution of flow would yield increased dead space secondary to a relative under-perfusion of ventilated alveoli, Further studies including pulmonary artery pressures should help to clarify this. The markedly increased alveolar-arterial gradients with I00 per cent oxygen seen in the present study are added support for this hypothesis, as they suggest relative under-perfusion of a number of alveoli.
CONCLUSIONS
There is a significant increase in dead space/tidal volume ratio (VD/VT) in patients when the inspired oxygen is increased from 20.95 per cent to 100 per cent. Combined narcotic and belladonna premeditation does not significantly affect the VD/Vr ratio when the inspired oxygen concentrations are varied. Absolute values of VD PHYs are increased by high tidal volumes and this should be correlated with the VD/V.r changes to aid in the clinical interpretation. Narcoticbe]Iadonna premedieation does not contribute to the increase in dead space which is found in the anaesthetized patient. SUMMARY Fifteen patients ranging in age from 30 to 64 years and undergoing cardiac surgery were studied preoperatively and after premedication to assess the effects of narcotic-belladonna premedication on changes in physiological dead space (VD PHrs ), when inspired oxygen was varied from 20.95 per cent to 100 per cent. Measurements of arterial blood gases, end-tidal and mixed expired gases showed that there was a significant increase in dead space/tidal volume ratio (VD/VT) when the inspired oxygen concentration was increased. Combined narcotic and belladonna premeditation did not significantly affect VD/VT ratios when the same increase in inspired oxygen occurred.
Absolute values of VD PHYs are increased by high tidal volumes and this should be correlated with the Vo/VT changes to a~d in the clinical interpretation. It is likely that narcotic-belladonna premedieation does not contribute to the increase in dead space which is found in the anaesthetized patient.
n~St, M~
Nous avons ~tudi~ 15 malades dont l'~ge variait de 30 h 64 ans, malades qui devaient ~tre soumis tt la chimrgie cardiaque; l'~tude avant l'op~ration et apr~s la pr~m&lication visait ~ ~valuer les effets de la premeditation avee des narcotiques et de la belladone sur les changements de respace mort physiologique (VD PHYs) alors que roxyg~ne inspir~ pouvait varlet de 20.95 pour cent ~ 100 pour cent. L'~ude des gaz art~rtels, des gaz expires et des gaz de la fin de lair courant a montr~ qu'il se produisait une augmentation signifieative de la relai'ion: espace mort/air courant ~ mesure que nous augmentions la concentration en oxyg~ne de l'atmosph~re inspir6e. La pr~m&lication composc~e de l'assoeiation nareotiques et belladone n'a pas modifi6 de fa~jon significative la relation VD/V~ ~ l'usage dun taux 6ga/d'oxyg~ne darts l'air inspire.
Les donn~s absolues VD rrn's sont augment~es par de grands volumes d'air courant et ceei dolt &re en correlation avec les changements Vo/VT pour aider rinterpr~tation elinique. Selon toute vraisemblance, la premeditation nareotique/belladone ne prend pas part ~t l'augmentation de l'espace mort que ron observe ehez le suiet sons anesth~sie.
